Background: Data from a statewide survey in India and clinic-based studies in developed settings have previously suggested an association between maternal physical intimate partner violence (IPV) experiences and the low use of antenatal care (ANC). This study aimed to explore the association between maternal experiences of physical and sexual IPV and the use of reproductive health care services, using a large nationally representative data set from Bangladesh.
Background
There has been substantial progress over the past decade in reducing maternal mortality. However, Bangladesh continues to have one of the highest rates. In 2007, maternal mortality ratio (MMR) in Bangladesh was 348 per 100,000 live births contributing to an estimated 3% of the global burden [1] . Despite the wide recognition that two major factors contributing to high maternal mortality are the low use of antenatal care (ANC) and assisted deliveries by non-medically trained personnel [2] [3] [4] [5] , the proportion of women receiving ANC and assisted deliveries by medically trained personnel (MTP) in Bangladesh remains low. In Bangladesh, 44% of women received no ANC in 2007, and of those who received ANC, only a little more than a quarter completed the minimum of four ANC visits for each pregnancy [6] as recommended by World Health Organization (WHO), to detect health problems associated with pregnancy. The proportion of births attended by medically trained personnel was only about 24.4% [6] .
Although service accessibility [7] , demographic [8, 9] , and socio-economic [10] [11] [12] risk factors for the low utilization of reproductive health services in Bangladesh are well known, the role that psychosocial factors play in women's use of reproductive health services is less understood. Intimate partner violence (IPV), which consists of a range of sexually, psychologically, and physically coercive acts perpetrated against women by current or former male intimate partners [13] is considered to be one of the main psychosocial risk factors that might influence use of reproductive health services. A manifestation of Bangladeshi paternalistic culture, where traditional gender paradigms exist, IPV affects 69% of Bangladeshi women during their lifetimes [14] . There are several specific forms of mechanisms through which IPV can affect health service utilization. Evidence shows that victims of IPV have a lower probability of decision making power, decreased freedom of movement and higher economic dependency [15, 16] , reducing a woman's ability to make decisions for herself and her family including the choice of receiving appropriate reproductive health care. Victims of IPV are also reported to have social problems and lack of family support including restricted access to services, strained relationship with health providers and employers and isolation from social networks [17] . Furthermore, IPV can lead to inadequate health seeking behavior through different forms of physical, mental, and emotional health impairments such as trauma, walking problems, chronic pain, stress, depression, anxiety, dizziness, functional disorders, and other mental health problems [14, 18, 19] .
Within and outside of South Asia, increasing evidence has shown a linkage between high rates of IPV among women (18-73%) [14, 20] and various reproductive health consequences, such as miscarriage [21] , preterm labor, low birth weight, stillbirth [22, 23] , and symptoms of gynecologic morbidity [24] . However, little research has been conducted to examine the association between reproductive health service utilization and IPV. Most studies in this area have been restricted to special populations (e.g., based on clinic-based data) and have been conducted in the developed world [25, 26] . However, within South Asia, the only study examining this issue was an investigation in India involving a statewide sample that re-interviewed rural women in four states [27] . These studies examined the association between delayed entry into ANC and physical IPV. However, sexual IPV occurs throughout the world and available data suggest that in many countries including Bangladesh nearly one in four women experience sexual violence by an intimate partner [28] [29] [30] . Evidence suggests that sexual IPV has a profound impact on women's reproductive health consequences, with both immediate and long-term consequences [31, 32] . Sexual IPV was found to be associated with significantly increased probability of reporting ever feeling depressed, vaginal bleeding or infection, unwanted pregnancy, pregnancy complications or miscarriages, and lower health service utilization [31] [32] [33] .
Therefore, there is a need to use nationally representative data to better understand whether physical and sexual IPV are associated with maternal reproductive health service utilization. In the present study, we examined the association between physical and sexual IPV and the utilization of ANC services according to the amount and type of provider as well as the utilization of delivery assistance according to provider type as proxy outcome variables for reproductive health utilization in a nationally representative sample of households in Bangladesh
Methods

Data sources
We used data from the 2007 Bangladesh Demographic Health Survey (BDHS), conducted by the National Institute for Population Research and Training of the Ministry of Health and Family Welfare of Bangladesh from March 24 to August 11, 2007 . The BDHS sample was drawn from Bangladeshi adults residing in private dwellings. A stratified, multistage cluster sample of 361 primary sampling units was constructed (134 in urban areas and 227 in rural areas). The primary sampling units were derived from a sampling frame created for the 2001 Bangladeshi census.
The 2007 BDHS used 5 questionnaires. The questionnaires were drafted in English and then translated into Bangla, the national language of Bangladesh. Of the 11,178 ever-married women aged 15 to 49 years deemed eligible to complete the women's questionnaire on maternal and child health behaviors and outcomes, 10,996 did so, yielding a response rate of 98.4%. The domestic violence module is a relatively new addition to BDHS and is administered to one, randomly selected, woman by using Kris grid method per household [34] . Of the 4,489 ever-married women aged 15-49 years of age to respond to this module, only 7 had to be excluded because of a lack of privacy. Privacy is important because an abusive husband's discovery that his wife has disclosed details on IPV to an interviewer could put the woman at risk of further violence. An additional 15 women were not interviewed for other reasons. In our analyses, we included only currently married women aged 15 to 49 years living with at least one child younger than 5 years (n=2001; Figure 1 ).
Outcome measures
Utilization of ANC services according to amount and type of provider, and utilization of delivery assistance according to provider type were used as proxy outcome variables of reproductive health care utilization. To assess the amount of ANC services received, a trichotomous categorical variable was created from the continuous measure of the frequency of ANC visits: 1) sufficient ANC (4 visits), 2) insufficient ANC (≤3 visits), 3) no care. In this study, four or more visits were defined as sufficient ANC, in line with the gold standard definition recommended by the WHO [35] .
A variable for type of ANC provider was constructed from the combined responses to the question whether the respondent had obtained any advice/treatment according to the particular practitioner consulted. Responses to these questions were organized into three categories: 1) medically trained provider (e.g., qualified doctor, nurse/ midwife/paramedic, family welfare visitors, medical assistant/ sub assistant medical officer/ community skilled birth attendant), 2) non-medically trained provider (e.g., health assistant, family welfare assistant/trained and untrained traditional birth attendant, unqualified doctor, and others), or (3) no care. To assess delivery assistance according to the type of provider, a binary variable was constructed from the combined responses to a question regarding whether the respondent had obtained any "advice or treatment" from a medically trained provider or from a non-medically trained provider.
Intimate partner violence
IPV was defined here as violence experienced by women at the hand of their spouse at that time. In the BDHS, IPV was measured using a shortened and modified version of the Conflict Tactics Scale (CTS-2) which guarantees high reliability and constructive validity [36] and developed in accordance with WHO recommendations for population-based IPV surveillance [37] . The 2007 BDHS stated that to ensure validity and reliability of the data collected on IPV, fieldworkers underwent careful training in different aspects of interview techniques and the questionnaires were pre-tested in pilot studies. Moreover, in order to make valid cross-national comparisons, the questionnaire used to measure IPV in the BDHS include the same criteria and methods in all cultural contexts [6] . IPV was assessed through 8 items pertaining to lifetime perpetration of violence against women at any time from husbands. Physical IPV items were asked before sexual IPV items.
A binary physical IPV variable measured whether the woman's husband ever performed any of the following acts against her: (1) pushing, shaking, or throwing an object; (2) slapping; (3) pulling hair or twisting an arm; (4) punching or hitting with a fist or something harmful; (5) kicking or dragging; (6) choking or burning; or (7) threatening or attacking with a knife or gun. The Cronbach α for this measure was 0.82. A binary sexual IPV variable assessed whether the woman's husband had ever physically forced her to have sex or to involuntarily perform sexual acts. A binary variable was created to measure whether a mother reported joint physical and sexual IPV. A composite variable was also created to assess the impact of degree of severity of physical IPV consisted of items from the less severe and severe sections of the CTS-2 physical assault with three categories: (i) none (ii) only less severe physical IPV experienced and (iii) severe physical IPV experienced. Less severe physical IPV was defined when women experienced any of the following options: being 'pushed' , 'shaken' , or 'slapped'. Severe physical IPV was defined when women reported any of the four options: being 'twisted arm' 'burned' 'even 'kicked and punched with fist or something harmful' or 'attacked with weapons'.
Covariates
This study included several socioeconomic and demographic variables that have been theoretically and empirically linked to IPV [20, 38] and the utilization of reproductive health care services [8, [10] [11] [12] . Participants' age was categorized as follows: 15-24, 25-34, and 35-49 years of age. The women's and husband's educational level was defined in terms of the formal education system of Bangladesh: no education (0 year), primary (1-5 years), or secondary or higher (6 years or more).
To assess women's decision-making autonomy, this study determined the number of types of family decisions a woman made alone or jointly, including whether to obtain health care for herself, to obtain health care for her child, to make large purchases, to make household purchases, and to visit her relatives [11] . Maternal occupation was classified according to whether the woman was working or not. Place of residence was categorized as rural versus urban. Religion was categorized as Muslim or non-Muslim. This study classified frequency of mass media exposure, which was found to be a strong predictor of reproductive health service utilization in developing countries into three categories: regular, irregular, or not at all [11, 39] . Tertiles were used to classify parity and the total number of household members. A dichotomous variable was created to measure pregnancy intentions for the last birth (intended: live birth wanted at time of conception or unintended: live birth wanted after conception or not wanted at all). The BDHS wealth index was used as a proxy indicator of socioeconomic position and each household was assigned to the poorest, middle, or richest tertile.
Statistical analyses
This study calculated descriptive statistics for sample's sociodemographic, IPV, and maternal reproductive health service utilization characteristics. χ 2 test was used to assess sociodemographic differences in IPV perpetration. In all the analyses, the level of significance was set at P<0.05 (2-tailed). 4 fully adjusted models were created to analyze each proxy outcome variable of reproductive health care utilization, with each model containing a different IPV predictor (physical IPV vs. no IPV; sexual IPV vs. no IPV; both physical and sexual IPV vs. no IPV; and the degree of severity of physical IPV vs. no IPV). The multicollinearity of the variables was checked by examining the variance inflation factors (VIFs), which was <2.0. The odds ratios (ORs) were estimated to assess the strength of the associations and used the 95% confidence intervals (CIs) for significance testing. All the covariates were entered simultaneously into the multiple regression models. Analyses were performed using Stata version 11.0 (Stata Corp., College Station, TX, USA). 'Svy' commands were used to allow for adjustments for the cluster sampling design, sampling weights, stratification, and the calculation of standard errors. These commands used Taylor series linearization method to estimate confidence intervals around prevalence estimates.
Ethical considerations
Data collection procedures for the BDHS were approved by the institutional review board of ORC Macro. Several specific protections based on WHO's ethical and safety recommendations for research on IPV were built into the 2007 BDHS. The protocol of the survey was reviewed and approved by the National Ethics Review Committee of the Bangladesh Ministry of Health and Family Welfare. The questions on IPV were administered to only one eligible respondent per household. Before participating, all the participants were asked to provide verbal informed consent after being read a document emphasizing the voluntary nature of the survey. For the IPV section, the respondents were read an additional statement informing them that the questions to follow could be of a sensitive nature and reassuring them of the confidentiality of their responses. Interviews were conducted under the most private conditions afforded by the environments encountered. If privacy could not be ensured, the interviewers were instructed to skip the module.
Results
Socio-demographic profile of the respondents
Nearly half of the respondents (49.1%) were 15 to 24 years old, 26.4% had no education, and 78.3% lived in rural areas (Table 1) . About 11.2% had no decisionmaking autonomy. Regarding their occupation status, 72.4% had no jobs; 91.4% were Muslim.
From the total sample population, 38% were defined as being rich, approximately 30% watched mass media regularly (watching TV), and 28.6% of the births were unintended. More than one third did not have any ANC (39.1%) and only 20.6% received sufficient ANC; 51.1% and 18.8% received ANC and assisted with delivery from a medically trained provider, respectively.
A substantial percentage (48.2%) reported that they had been exposed to physical IPV; 18.7% indicated that they had experienced sexual IPV and 14.1% indicated that they had experienced both types of IPV (Table 1) .
Differential on IPV victimization with demographics of married Bangladeshi women
The bivariate analyses revealed several significant differences in the prevalence of IPV perpetration across various sociodemographic groups (Table 1 ). Higher prevalence of physical IPV, sexual IPV, and both physical and sexual IPV were identified among those respondents whose pregnancies were unintended and among women belonging to the poorest category of relative household wealth.
Reports of physical IPV and both type of IPV were significantly more frequent among women with no education than among their counterparts. Muslims and women who did not watch mass media at all were more likely to be physically abused by their husbands than non-Muslim women and women who watched mass media regularly. Women living in smaller household (2-4 persons) and having parity ≥ 3 were at higher risk for physical IPV relative to women living in larger households and having parity <3. In addition, unemployed women were less likely to report having experienced physical IPV and sexual IPV than employed women. Notably, no differences in any form of IPV experiences were detected across urban or rural residence, decision making autonomy, or maternal age category (Table 1) . Table 2 ) were found to be associated with low use of medically trained provider for delivery assistance. Additional analyses were performed to determine if an interaction was present between various socio-economic gradients and experience of IPV on women's reproductive health service utilization. However, no significant interactions were observed between various socioeconomic gradients at different levels and IPV on the outcomes that were measured.
Use of reproductive health services and other covariates Receiving sufficient ANC and ANC checkup from medically trained provider were associated with maternal education (secondary and higher), husband's education (secondary and higher), decision making autonomy (5 aspects), area of residence (urban), rich wealth index score, parity (2 or≥ 3), and frequency of mass media exposure (regular) ( Table 3 ). In addition, a significant association was found between receiving sufficient ANC and maternal age (35-49 years) . Maternal age (35-49 years), maternal education (primary or secondary and higher), area of residence (urban), parity (≥3), rich wealth index score, frequency of mass media exposure (regularly), and receiving sufficient ANC were associated with assisted deliveries from medically trained provider.
Discussion
This is the first study of the relation between IPV and utilization of reproductive health services among [14] and confirms that IPV is alarmingly commonplace in this impoverished South Asian nation, potentially affecting the health of a majority of married Bangladeshi women. This study further provide evidence of an association between maternal experiences of physical IPV and the low use of sufficient ANC and ANC checkup, and of delivery care by medical professional. The findings of this study demonstrate that women who have experienced sexual IPV or who have experienced both physical and sexual IPV were significantly less likely to have visited a skilled ANC provider and were less likely to have received delivery care from a medical professional.
Data from a statewide survey in India [27] and clinicbased studies in developed settings [25, 26] have previously suggested an association between maternal physical IPV experiences and the low use of ANC, but these studies could not address sexual IPV because that information was not available. In addition to the association between delayed entry to ANC and physical IPV, our results indicate that preventing physical and sexual violence by husbands is an important component of improving the use of reproductive health services in Bangladesh.
Therefore, in addition with physical IPV, it is high time that efforts be undertaken in Bangladesh to prevent sexual IPV. Sexual abuse or rape by an intimate partner is not considered a crime: there is no law against marital rape in most South Asian countries, including Bangladesh. Women married to, or cohabiting with, the perpetrator may not consider forced sex to have been a rape [40, 41] . The assumption is that once a woman is wed the husband has the right to unlimited sexual access to his wife. Legislation against forced sex, or rape, within the marriage must not only be promulgated but also implemented.
Another important new finding was that severe physical IPV appeared to have more profound consequences on the outcomes that were measured. Previous studies found that an experience of severe physical IPV was a strong predictor of higher levels of stress and depressive symptoms than those with less severe symptoms [42] [43] [44] . The higher levels of stress and emotional impact of severe physical IPV on women can potentially affect their emotional and physical health, and this in turn may lead to a lack of incentive to pursue appropriate care seeking behavior.
The currently identified associations of IPV with low use of sufficient ANC and ANC checkup and delivery assistance from medically trained personnel provide a critical context for the elevated rates of negative pregnancy outcomes and symptoms of gynecologic morbidity demonstrated in previous studies [21] [22] [23] [24] among women who have experienced IPV (i.e., the currently documented lower utilization of preventive or curative health services during pregnancy likely relate to an increased risk of negative pregnancy outcomes and symptoms of gynecologic morbidity).
As expected, women with higher education were more likely to receive sufficient ANC and ANC checkup and delivery assistance from medically trained personnel. Possible explanation is that, higher educated women may have a greater decision making power on health related matters and also attach a higher value to the welfare and their health [8] . Further, educated mothers will have more confidence in handling the officials and have the ability and willingness to travel outside the home to seek services [10] [11] [12] . The study found that younger mothers (15-24 years) were less likely to seek assistance from medically trained personnel or less likely to receive sufficient ANC compared with older mothers (35-49 years) . Older women are generally more experienced and knowledgeable about healthcare services and have higher household decision-making power than younger women, which will improve their likelihood of health service use [8, 43] . Rural mothers were less likely to seek care from a medically trained provider and less likely to receive sufficient ANC compared with urban mothers. Other studies also have found a negative relationship with utilization of health services by rural women because of the distances that had to be covered to reach these services [43, 44] .
The results of this study provide evidence of the association between mothers in the richest bands of wealth and higher likelihood of receiving sufficient ANC and receiving ANC and assisted deliveries from skilled provider. Our finding of the association of richest bands of wealth with the important indicators of reproductive health service utilization is consistent with the findings of previous studies in other developing countries [8, 10, 45] and provides further evidence that wealth inequality is an important risk factor for lower reproductive health service utilization in Bangladesh.
Exposure to the mass media had a positive effect on receiving sufficient ANC, ANC checkup and assisted deliveries from medically trained personnel. Evidence suggests that mass media are effective in information dissemination, which increases awareness about innovations, and fosters inter-personnel communication, which could facilitate behavioral changes allowing for the adoption of new/different behaviors [11, 46] . Having more children may also cause resource constraints, which has a negative effect on healthcare utilization. The present results also support the hypothesis indicating that women with more children were less likely to receive sufficient ANC or assisted deliveries from medically trained personnel than women with fewer children [11, 47] .
The observation that women who received sufficient ANC sought assistance more from medically trained personnel may be due to the fact that ANC may raise awareness of the need for care at delivery, or may give women and their families a familiarity with health facilities that enables then to seek care more efficiently during a crisis. Different studies have found that lack of ANC is an important risk factor for low use of delivery assistance from skilled health personnel [11, 46] . Consistent with previous studies, carried out in several developing countries, we found that women's lack of decision making autonomy is a serious constraint to receiving needed care [11, 43, 48] .
The study therefore suggests that there are several socio-demographic factors interplaying which lead to low use of reproductive health services in Bangladesh. Furthermore consistent with prior research conducted in developing nations including Bangladesh, this study found that low utilization of reproductive health care services were more common among the most disadvantaged strata of Bangladeshi society.
Strengths and limitations
The main strength of this study is that the data came from a large government survey, carried out in 2007. A relevant subset was extracted consisting of currently married women aged 15-49 years who had a live birth in the 5 years preceding the survey, giving a large sample size of 2001. The BDHS uses extensive interviewer training, standardized measurement tools and techniques, an identical core questionnaire, and instrument pretesting to ensure standardization and comparability across diverse sites and time [6] . In addition, BDHS used behaviorally specific questions to ascertain physical and sexual IPV, and these types of questions are considered the best methodological means for eliciting accurate response [36, 49] .
Some limitations should be considered when interpreting our findings. First, our analyses were cross sectional, thus, we were unable to determine the exact temporal relationship between IPV and the use of reproductive health care within the limited timeframe. Second, although psychological violence is an important facet of IPV [19] , information on this form of violence was not available from the BDHS. Third, because our selection of variables was constrained by the preexisting BDHS data, we were unable to include additional, potentially important variables. Finally, the possibility of underreporting must also be considered; because IPV is by nature a private phenomenon and one that is often stigmatized, women may be reluctant to reveal information. However, the BDHS interviewers were provided with training to implement the domestic violence module based on a training manual specially developed so the field staff could collect violence data in a secure, confidential, and ethical manner that would create a safe atmosphere for respondents to comfortably discuss this issue [6] .
Conclusions
In conclusion, IPV was associated with the low use of reproductive health services among women in Bangladesh. Our findings suggest that, in addition to a wide range of socio-demographic factors, preventing maternal physical and sexual IPV need to be considered as an important psychosocial determinates for the higher utilization of reproductive health care services in Bangladesh. However, future longitudinal studies are needed to investigate the influence of potential mechanisms mediating the association between IPV and the use of reproductive health services.
